Recent advances in the fluoride ion mediated reactions of Si-Η, Si-F, Si-C, Si-O, Si-N, Si-P bonds containing silanes are described. Application of silicon bonds activation by fluoride ion in the syntheses of different types of organic compounds has been discussed.
INTRODUCTION
Reactions of organosilicon compounds catalyzed by nucleophiles have been under extensive study for more than twenty five years. Two excellent reviews were published in this field /1, 21. Recently a monograph [3] and two reviews [4] dedicated to hypervalent organosilicon compounds were also published. There are also two reviews on fluoride mediated reactions of fluorinated silanes [5] and Tamao-Kumada-Fleming oxidation of silanes [6] . Two recent reviews are dedicated to fluoride ion activation of silicon bonds in the presence of transition metal catalysts [7] . Beside this reviews on recent advances in the synthesis and transformation of heterocycles mediated by fluoride ion activated organosilicon compounds were published in 2002 and 2006 [8] . Fluoride ion as activator of silicon bonds is widely described in these works.
The present work was carried out in continuation of the review published by Corriu et.al. in 1993 [2] and our reviews published in 2001 and 2005 [9] . Our aim is to describe the modern methodologies in the synthesis of different classes of compounds (for example, alkenes, alkynes, and alcohols) mediated by silanes activated by the fluoride ion. The influence of different sources of fluoride ion (Bi^NF [10] , KF, CsF, tris(dimethylamino)sulfur (trimethylsilyl)difluoride (TASF), tetrabutylammoniutn triphenyldifluorosilicate (TBAT) [11] , diethylaminosulfur trifluoride (DAST), bis(2-methoxyethyl)aminosulfur trifluoride (DeoxoFluor) [12] , AgF) on the chemical process will be discussed. Beside this, the synthesis and catalytic properties of novel fluoride ion sources, such as anhydrous phosphazenium fluorides [13] and (3-alkoxy-2-hydroxypropyl)trimethylammonium fluorides [14] , will be covered. organosilicon compounds are not included in this review and will be published separately.
HYDROSILANES
Hydrosilylation of cyclohexanone 1 with dimethyl(phenylethynyl)silane in the presence of a fluoride ion source leads to formation of a mixture of oxasilacyclopentane 2 and propargylic alcohol. Using CsF as initiator, alkyne 3 was isolated as main product in 88 % yield (Scheme 1) [15] . 3. Si-C BOND
Vinyl And Allyl Silanes
Divinyl derivative of 1,3-dioxolane 10 aldehydes in the presence of TASF afforded addition products Π in 16-78% yields (Scheme 5) [19] . Reaction of vinyl silanes 12 with Bu,NF in HMPA at 90°C afforded only desilylation products 13 (Scheme 6) [20] . [22] .
Beside this, synthesis and fluoride ion mediated reactions of 2-(trimethylsilyl)vinyl Inflates was recently shortly reviewed [23] . [25] [26] [27] [28] or perfluoroketene dithioacetals [29] . Thus, 3-bromo-3,3-difluoroprop-lynyl)trimetliylsilane (27) reacted with aldehydes in the presence of Βιι,ΝΡ at low temperatures, affording addition products 28 in 70-84% yields (Scheme 10) [25] . Abele et al.
Main Group Metal Chemistry
Bis-silylated alkyne 32 underwent twofold defluorosilylation in the presence of catalytic amounts of Bu»NF at 0°C and afforded hexayne 33 in 88% yield [30] . The silicon group in silylated alkynes was easily replaced by bromine with NBS (N-bromosuccinimide) in the presence of AgF in acetonitrile or dime thy Iformamide [32, 33] . For example, alkynes 36 in the system NBS/ AgF / CH 3 CN afforded bromoalkyne 37 in 91-99% yields (Scheme 13) [33] . Silylated alkyne 38 in the system MeHgBr / Bu4NF3H 2 O/ CH 2 C1 2 produced 10-(3-methylmercury-2-propynyl)-9-(10H)-acridinone (39) 
Aryl and Benzyl Silanes
Generation of arynes from 2-(trimethylsilyl)phenyl triflates in the presence of fluoride ion has been shortly described in review [35] . C-N addition of amides and S-N addition of sulfinamides to arynes was studied in article [47] . Some articles have been dedicated to the insertion reaction of benzynes into σ-bonds of organometallic reagents (ArS-SnR, R 3 SnSnR 3 etc.) [54] [55] [56] 
Fluoroalkyl Silancs
Nucleophilic trifluoromethylation in the presence of fluoride ion has been discussed in two recent reviews [62, 63] . 
Scheme 31
Trimethyl(perfluoroalkyl)silanes react with carbonyl sulphide or carbonyl disulfide in the presence of fluoride ion to give salts and, after alkylation of the latter, esters of the corresponding perfluorinated thio-and dithiocarboxylic acids [82] . A novel method for the preparation of sulfonyl fluorides has been presented. 
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Other Silanes Containing Si-C Bond
2-(TrimethylsiIyl)ethanesulfonyl (or SES)group in aminc protection and activation, including fluoride mediated reactions, were recently described in the review [91] . Some articles were dedicated to fluoride ion mediated 2-(trimethylsilyl)ethoxymethyl (or SEM) [92] deprotection or protodesilylation of alkyl silanes [93, 94] . -Keto esters derived from 2-(trimethylsilyl)ethanol 105 undergo cleavage and decarboxylation to ketones 106 in the presence of 0.75 equivalents of Bu,NF (Scheme 35) [95] .
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It was shown that /wra-siletanylbenzyl group was an excellent protecting group for alcohols [96] . For example, ether 107 in the system KF2H 2 O / K 2 CO 3 / 30 % H 2 O 2 / THF / MeOH afforded alcohols 108 in yields up to 89 % (Scheme 36) [96] . Trimethyl(2-phenoxyethyl)silanes were deprotected to corresponding phenols at room temperature with Bu 4 NF [97] . [108] .
Si-OBOND
Desilylation of silyl ethers in the presence of fluoride ion source was described in articles [109] [110] [111] [112] [113] [114] [115] [116] [117] [118] [119] .
Usually, the process of desilylation was assisted by subsequent transformations of alcohols. For example, in the reaction of silyl ether 118 with Bu»NF in THF at room temperature -keto alcohol 119 was obtained as single product in almost quantitative yield (Scheme 42) [112] . In some cases the process of desilation was assisted by synthesis of ethers [113] [114] [115] 
Scheme 48
Some articles have been dedicated to fluoride ion mediated reactions of silyl enol ethers [125] , silyl ethers [126] or ketene silyl acetals [127] with aldehydes and ketones. Thus, ketene silyl acetal 133 and ketones in the system CuF 3PPh 3 2EtOH / chiral phosphine (for example, compound 134) / (EtO) 3 SiF / THF at 4°C gives aldol addition products 135 in ee up to 62 % (Scheme 49) [125] . Silyl ether 136 and benzaldehyde in the presence of fluoride ion source afforded alcohol 137 in ee up to 20% (Scheme 50) [126] .
AgF mediated allylation of ketones with tri(methoxy)allylsilane in the presence of chiral ( )-Difluorophos derivatives was also described [128] Asymmetric addition of silyl nitronates to α,β-unsaturated carbonyl compounds [129] or nitroalkenes [130] in the presence chiral ammonium bifluorides was described. Thus, interaction of silyl nitronate 138
with nitroalkene in the presence of asymmetric phase transfer catalyst 139 afforded dinitro product 140 in 85-99% yield with ee up to 93% (Scheme 51) [130] .
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Main Group Metal Chemistry
Scheme 52
Beside this, ZnF 2 mediated asymmetric Mannich-type reaction of silyl enol ethers and a-hydrazono esters was described [132] .
Sulphur dioxide mediated one-pot four-component reaction leading to polyfunctional sulfones was described [133] . Thus, the interaction of silyl enol ethers 145 with diene with an excess of SO 2 
Si-PBOND
A novel CsF-catalyzed three-component coupling reaction of silylphosphine 148 with activated alkenes and aldehydes afforded phosphines 149 in 67-88% yields (Scheme 54) [135] . 
